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Genetic diversity of Tricholoma giganteum Massee in Yunnan
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Abstract; Genetic diversity of Tricholoma giganteum in Yunnan was determined by using DALP analysis. Five
primer groups were screened in 6 shiroes of T giganteum. Among 202 DNA fragments amplified 151 were
polymorphic, the percentage of polymorphic bands (PPB) was 74.75%. In the 6 shiroes, the total observed number
of alleles (Na) was 1.7475; the total effective number of alleles (Ne) was 1.4659; the total Nei’s gene diversity (H)
was 0.2722; the total Shannon's Information index (/) was 0.4053; the total gene diversity (Hf) was 0.2705 while the
gene diversity within a shiro (Hs) was 0.012. The coefficient of gene differentiation (Gsf) was 0.9556 among shiroes,
Nei's genetic identity was at the range of 0.60 ~ 0.80. The result indicated that 95.56% genetic variation occurred
among shiroes and 4.44% within a shiro, it was suggested that most of genetic variation be among shiroes of 7.
giganteum.
Key words: Shiro, Direct amplification of length polymorphism (DALP)
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Table 1 The materials used in this study

Yol [ L) %
Species Shiro locality Habitat Remark
BEFEWEE (Trl) FETTIR LR, RIRH WRRAME, HRRKEREX
Manlian, Simao Humus soil with bamboo, Pileus surface pale cream. Stipe elongate,
apricus cylindrical, swollen at base
BFHAE (Tr2) REWEEZTH b WERIME, ERRKERPXA
Dazhai, Simao Open land by farmhouse Pileus surface pale cream. Stipe elongate,
cylindrical, swollen at base
0 ML RO EHEANKT, mBER WRRIFE, FREREX
(Tr3) Under evergreen broad- lesved  Pileus surface pale brown. Stipe cylindrical,
Duge, Honghe forest ,apricus slope swollen at base.
KEOE
T. giganteum  By7 27K (Trd) WHMPHART, B Under WkiE6, EWESEX
Dadong, Mojiang evergreen broad- lesved forest, Pileus surface pale brown. Stipe cylindrical,
shade slope swollen at base.
BFW=MRH (Tr5) RS LSRR, T FH WHRIFE, WREREX
Sankezhuang, Simao Open land by exarid stub, Pileus surface pale brown. Stipe cylindrical,
apricus swollen at base.
BFHER (Tr6) REGUH RGN WG, FRESEX
Zhengwan, Simao Under scrub by evergreen Pileus surface pale brown. Stipe cylindrical,
broad- lesved forest swollen at base.
PAOHE ZEHEMBEERALR AR HRAROEEss, ERLT %M
T. matsutake (Tm) Dank soil under pine forest Pileus surface reddish-brown covered scales.
Tuanshantian, Chuxiong Stipe cylindrical, rearly equal.
1.2 7%

1.2.1 & DNA 2E: 5 HE 8~10 = FLAEMEWN. B4R, B DNA 2

28 Lee & Taylor(1990) #7575 & DNA A 1% B e BB (agarose gel) HE 3K, 0.5 pg/mL

WA Z%E (ethidium bromide, EB) #:f%, F 25 ng/pL, 50 ng/pL, 75 ng/pL, 100 ng/pL

f¥) ADNA #5758 . FIA Kodak 1D 3478444047 345 2 3 30 ng/ul %A

1.2.2 5|90fiE: SIMIFRFIRER 2. M 10 ATIWHImELwEmw . RNIEER S ANEE:

EEEMES Y DALP221. 231, 232, 234, 235 5 R[5 Ry, #ATHH.

123 RNABEREY EF
KA 20pL K NAAFR, FHAPARAR DNA 2ul (60 ng), 10 XBuffer with MgCl,2 uL (Taq
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BSFLE) , 2.5 mmol/L dNTP Mixture (Promega , F¥FE THEO4r4E) 2 ul, 0.5 U/pL Tag
B (Promega , b¥gAETHEMSrEE) S ul, S pmolL &MY (EEAETER) 3L, 5
pmol/L RMIF[H (FETHR) 1 pL, KEBEMAK S L. ‘

£2 519F%
Table 2 Sequences of the primers used in this study
ElL] R =27
Primer Name Sequence
RiE51Y
DALPR, TTTCACACAGGAAACAGCTATGAC

Reverse Primer
DALP221
DALP231
DALP232
DALP233

EREHETIY DALP234

Selective Primers DALP 2XX DALP235
DALP241
DALP242
DALP243

DALP244

EY AR FEAS Y
Re-amplification and -40USP

sequencing: U.S.P.
U.S.P: BAHMNFSI4Y. KEHEER—40 USP 75

U.S.P., Universal sequencing primers. The grey box indicates the —40 USP sequence

PCR #i8F2/F: F PE9700 (3£E PE A&]) ¥ L, 95 CHAEM 5 4%, SREHIT
40 MEH: 94 ‘CAEM 30s, 50 CHME 30s, 72 CEEF Imin, JFFHRLEH)E 72 CLEMH 10min.

IR PCR F = I7E 1.5 % MIBEARREREARL P Yk, IR Z4€ (EB)R A,
Kodak Image Station 440CF B SR R AR, #ill DALP T AR T iF M.
1.2.4 RABBRER S %, BIKIKREEE

S EWRHESE (2005) FF7E. BREATIEEHTENERARBMEEN, REBRR.
MR E A 40t DALP & .
1.2.5 HIEaH

FEyk B AR SR 4 T BT R N = e R ERIGLE, iy e RS TR,
BN 1, THAEH 0, FHREIUAFHILTATHI, B 0/1 5 EEBA L.
X F POPGENE S35 & W Y8 I Nei’s 2 F 2454 (A, Shannon’s Z&MA B8
B 2EMEESE (PPB). EESNWERE (Gso). HHEANERSHE (Hs). HIEA
HEHRZHE (HD FHXE, HFEEIT UPGMA R34 .
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R B HEFTREREE (Tr) MEFWAEEE (Tr2) 45 HIhEFT=R
HEYE (Trs) MEFWEBEYE (Tre) 415 B HAMEMEHEE (Tr3) MSTE
TARESE (Trd) AR HIMNHIERGEFEHIRS. R RE X I EE
KB RS- BUR R, BEERERE, ERREEEARS: MBERERTNEEZ
B, BACPERAMNBR, REBB. MERIEHNREEREE LB S KA DENE
V&SI

R3 AHOEEEREDHM

Table 3 Genetic diversity of shiros in Tricholoma giganteum

L EE: AL A% BHMAH MR FUEEE ARSM Neis ZR Shannon
Species Shiro Total number Number of BH4tk% Na* R E2 23 it 4 E2:2cxit
of loci polymorphic loci PPB Ne * H* I*
pN=18]. Trl 202 6 2.97 1. 0297 1.0238 0.0132 0.0189
Tgiganteum T2 202 2 ‘ 0.99 1.0099 1.0093 0.0048 0.0067
Tr3 202 6 2.97 1.0297 1.0237 0.0132 0.0188
Trd 202 4 1.98 1.0198 1.0125 0.0071 0.0105
Tr5 202 5 2.48 1.0248 1.0208 0.0113 0.0161
Tr6 202 11 5.54 1.0545 1.0402 0.0225 0.0326
B 202 5.7 2.82 1.0281 1.0217 0.0121 0.01727
mean
Bk 202 151 74.75 1.7475 1.4659 0.2722 0.4053
total
OB Tm 202 40 19.80 1.1980 1.1529 0.0838 0.1205
T. matsutake

* Na = Observed number of alleles (CEHIME S 2R H)

* Ne = Effective number of alleles (Kimura & Crow, 1964) (P34 S 2 H %)
* H=Nei's (1973) gene diversity (GRIELHIEIRE)

I = Shannon's Information index (Lewontin, 1972) (Shannon EHHEIEE)

F4 XEOEFENRES L

Table 4 Genetic differentiation among shiros of T giganteum

Yy BEEZ R HEANEEZ Y EEAERMLER
Species Ht* Hs * Gst *

HOE T. giganteum 0.2705 0.0120 0.9556

FRUEZE SD 0.0349 0.0011 -

* Ht =Total gene diversity ; * Hs =Gene diversity within shiro; * Gs¢ =The coefficient of gene differentiation
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Table 5 Nei’s genetic identity and genetic distance

pop ID Trl Tr2 Tr3 Tr4 Tr5 Tr6 Tm

Trl rokk 0.7729 0.5955 0.7149 0.7365 0.6987 0.6071
Tr2 0.2576 ook 0.5792 0.6471 0.7524 0.6814 0.5491
Tr3 0.5183 0.5461 ok 0.7916 0.5784 0.5843 0.4002
Trd 0.3356 0.4352 0.2337 ok 0.6792 0.6689 0.5169
Tr5 0.3059 0.2845 0.5475 0.3869 rokk 0.8104 0.6017
Tr6 0.3586 0.3836 0.5374 0.4021 0.2103 ok 0.5612
Tm 0.4990 0.5994 0.9158 0.6600 0.5080 0.5777 Foxkx

B —BUE (NAKRLET) MBEES CHRETHD

Nei's genetic identity (above diagonal) and genetic distance (below diagonal)

Tm

Tr3

Tr4

Tri

Tr2

Tr5

Tr6
B 3 i EE R 1 UPGMA B KE
Fig.3 UPGMA dendrogram based on Nei's (1978) genetic distance

3 it

AR FFA DALP 4+ FHAX KA QBSR4 S HEEHITAN, HRERRHEREN
B —HEER FEERRNBEERIEE D, RAF 4.44%, X5HAEKREERMHYEH.
RKEOBERERMHE. NMEMKEER, SURHLNEHEREEENERETEKEE.
MEFFRTEN, WBFEAHES, 8L R IR FH RIS B P T o
MER (XEFITRE). RETTLHARFR—EEN M FEREES T2 NEER, HFE
R PBAETREM KA OB HBEERERSHSHERERNAE 95.56%, BE
BB 4% —BUKZE 0.60-0.80 Z [8], 6 NEWEEMEEN ST PPB N 74.75%. EHit, X
AOBARNSERETREATEEZ N, FEEERNSEERNXD, SREREKZTE
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BEYVIXRR. AR ELE, METHEBNEK, BERQRERREANES. I
AT (2001) ZEXTEFAEFREWBREXZARPEAB L THRMLE L.

MAA B 25 FIRIRRES IR 0 — AN E R T A P R R B R R
%= (Khush ez al.,1992; B E% 2003), XFHEMHNEAXBEFHEIKEEXE® (Royse & May,
1982). AHIARY, KAOBYMERFEENBRESHEYE, EARTHREFHMNBETEF
M E. EXAOBEFRAB SRS, NZREAREREOEAEFERNRBR, N
HEEEMREFZHEFRREM, FREFEROOBRREREKRZET, EHIAL
RE+.

AR DALP HEARZ AR SRR A S AN —FEX, BT DALP 218
HEAnid, HERHEIRRS THEEE. BE T EBMNBEAESES, Lk DALP % DNA 4
BRFRERAS.. BEAREEE. F5H/ DS A (Desmarais et al., 1998), BERAEEE
BREEZHFERNNEERRZ —.
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